This policy brief confirms and expands on the original analysis in Free to Invest and offers additional ideas on how to best ensure that federal rules maximize the value of the Internet, finding:
• Voices in the debate over net neutrality often overlook a basic yet critical point: net neutrality is already effectively in place and has worked very well to facilitate the growth of the Internet.
• Market failures inherent in the Internet market create a need for the government to act. While these underlying market failures-network effects and positive externalitiescause underinvestment in the Internet, these failures can be addressed in part through net neutrality rules.
• The FCC's policy should preserve net neutrality as the default scenario, with narrow exceptions that will promote and facilitate sound investment. These exceptions should be well-delineated to encourage the continuing growth of our current open Internet architecture. Further, there is no clear economic rationale to provide an exception for wireless services.
Instituting policies to ensure that the open nature of the Internet endures, and continues to provide billions of dollars in value, will deliver undeniably important benefits to American consumers. The net neutrality framework proposed by the FCC is an important step toward this goal. Much of the debate over whether the government should enact net neutrality rules seems to leave out, or obscure, a fundamental yet critical point: our current Internet is already effectively "net neutral. " It is this neutrality that has allowed for the Internet industry to explode over the last two decades. Not only do the market players sometimes miss this point, but lawmakers do so as well. 4 Most internet service providers ("ISPs") do not currently engage in the prioritization or price discrimination tactics that would be restricted under the proposed rules and have not publically announced any plans to change. The question therefore is not whether to impose network neutrality on the Internet; rather, the issue is whether ISPs should be allowed to eliminate it. ISPs profit from selling access to the Internet. They sell to content sites, as well as consumers, and have no public plans to change their models. Nevertheless, ISPs have strongly objected to the FCC's proposal to codify the current framework of net neutrality rules.
Currently, websites pay ISPs for access to the Internet. This is generic access that allows websites to upload content that anyone using the Internet can see. Without net neutrality, ISPs would be allowed to engage in pricing practices that charge content providers extra fees in order to access users. Under this scenario, a company like the New York Times could be forced to pay a company like Verizon to reach Verizon's Internet subscribers. While large content providers, like the Times, might be able to pay that fee, smaller content providers might lack the financial wherewithal to do so. Such fees would also likely deter would-be content providers from launching new sites, and inhibit the ability of current providers to enhance existing sites. This will in turn affect the competitiveness of American firms on the Internet, as smaller upstarts get sidelined by the better capitalized incumbents.
Usually a government does not need to issue new rules to preserve a status quo. However, in the case of the Internet, two recent developments threaten to fundamentally alter the existing landscape, making intervention necessary and timely. First, technologies allowing ISPs to price discriminate have been created and put into use. For example, Deep Packet Inspection (DPI) technology has become increasingly sophisticated over the last decade. DPI and similar technologies allow ISPs to distinguish between Internet traffic on the basis of its data content, as well as the location where it originated. Once traffic is identified, it can be prioritized in a manner that was not possible before-for example, by creating a fast lane and a slow lane for certain content. 5 Given ISPs' financial incentives to discriminate between content providers, 6 and significant advancements in their ability to do so, agency action is needed.
This action should be prompt. ISPs have already attempted to use these technologies to discriminate based on content. It was DPI that enabled Comcast, in 2007, to identify peer-to-peer uploads in order to terminate them. 7 Although the FCC subsequently found that Comcast's actions violated a 2005 FCC Policy Statement, 8 Comcast successfully challenged that determination in court. In a 3 recent decision, the federal appeals court for the District of Columbia sided with Comcast, on the ground that under the FCC's current regulatory framework, it lacks authority to prevent ISPs from engaging in this type of discrimination. 9 The court's decision is another reason the FCC should act now. First, the Commission should clarify and reaffirm its authority to ban activity like that engaged in by Comcast. 10 Then, the FCC must exercise that authority by establishing a regime that protects an open Internet.
Furthermore, since net neutrality is the status quo, changing over to a non-neutral system would create a large amount of uncertainty-a significant cost. There are greater uncertainties involved in switching over to an untested price discrimination regime than there are in preserving our current net neutrality regime. The Internet market in the United States has always functioned under net neutrality; switching to a new system would generate a host of unknowns, including whether ISPs could price discriminate perfectly, whether ISPs would invest their additional revenue in infrastructure, and whether eliminating net neutrality would increase competition in broadband. Naturally, all estimates of the benefits or costs to consumers of transitioning to a non-neutral architecture are entirely speculative.
11 Given current understanding, changing the status quo would beget much more uncertainty than maintaining it.
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The scarcity of data compounds the uncertainty about the effects of public policy on the Internet. Because this technology is relatively new, little is known about how market participants would respond to shifting incentives. In the future, as familiarity with the Internet grows, and differences at the international level offer insight into the effects of Internet policies, more information about the potential consequences of a non-neutral regime will be available, reducing some of the uncertainty currently associated with shifting from the status quo.
A decision to do nothing now may also irreversibly alter the nature of the Internet. Once ISPs begin instituting non-neutral pricing and making decisions in an environment that lacks net neutrality protections, it will be extremely difficult, if not impossible, for a host of practical and political reasons, for an administrative entity like the FCC, or a legislative body like Congress, to institute new rules. Without action on the part of the FCC now, the American public may become locked into a non-neutral Internet, with all of its attendant risks.
At the same time, a decision to preserve net neutrality allows for more flexibility in the future. The technology that gives ISPs the power to discriminate against content providers will continue to exist, regardless of the policies implemented by the FCC. As more becomes known about the Internet ecosystem, the option to revise net neutrality rules will still be available.
Where a decision is made under conditions of uncertainty and irreversibility, there may be value in preserving the status quo while more information is gathered, and policy options expand. This is the case here. Even if there could be some upsides to a non-neutral Internet architecture, significant potential downsides have also been identified. Both these upsides and downsides are extremely unpredictable. Given the vast value that the Internet contributes to American society, a cautious approach that allows for information gathering and reduced uncertainty should be preferred over a sudden departure from the status quo. In five years, we may have a clearer picture.
In fifteen years, we will have a clear picture and more attractive options may be available.
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Given the advent of the technological ability to price discriminate, in an environment that lacks rules against content discrimination, ISPs may begin manipulating Internet traffic in ways that would make some content less accessible. Through their opposition to net neutrality, telecommunications companies have shown some desire to embark on such practices. Deviating from net neutrality could fundamentally change how the Internet works. The consequences of such a change are impossible to predict with certainty, yet they could also be large, undesirable, and effectively irrevocable. 5 
Market Failures
Key Problems Lead to Underinvestment
The Internet is characterized by two primary market imperfections-network effects and information externalities-that net neutrality rules would help address. Economists generally agree that markets function best when they are left alone; however, these failures in the Internet market justify particularized government intervention.
The Internet is a peculiar market. It consists of two complementary goods: network access provided by Internet service providers (ISPs) and Internet content provided by a wide array of applications, developers, and websites. Internet content provides significant value to end-users in the form of information. Internet transmission services make accessing this information possible. Such markets, in which a central platform provider (in this case, an ISP) can charge two different user groups (content providers and end-users), each of whom provides benefits to the other, are known as "two-sided markets. "
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When considering the impacts of net neutrality, or any action that affects the Internet, a decisionmaker must recognize the complementary nature of the goods that comprise the Internet. Policies that would reduce content without enhancing access, or reduce access without improving content, will reduce the overall value of the network. Optimally, both should be enhanced together.
Against the backdrop of a two-sided market, the Internet exhibits two failures. First, the Internet market exhibits a "network effect. " A network effect occurs in markets where the value of a good increases in proportion to the number of people who use it.
14 The Internet provides a classic example of a network effect: the more people who use it, the greater the benefits it can offer all users. Thus, if a content provider, or would-be content provider, is forced to exit or avoid the Internet due to an ISP's pricing practices, it affects all users-not just the customers of that particular ISP. 15 Second, the Internet market is characterized by an information externality, meaning information can be distributed and shared, for free, without its value diminishing, but also without compensation being directed back to the information's creator. This information externality arises from the public good nature of information. Information is considered a public good in economic terms because it is both non-rival (one person's consumption of that information does not impact any other person's consumption) and non-excludable (it is impossible to effectively exclude individuals from learning a piece of information). 16 Public goods tend to be subject to the free rider problem: 17 consumers know that even if they do not pay for information, they will nonetheless be able to consume it after someone else purchases and shares it with them. As a result of the free rider phenomenon, public goods, such as information, tend to be underprovided by free markets. In the case of the Internet, information that first appears online can be disseminated far beyond the scope of an individual ISP's network, and far outside the bounds of the Internet market. As a consequence, content providers have less incentive to invest in creating quality 6 content than would be optimal.
These two externalities prevent the Internet market from reaching an economically efficient outcome. In the presence of such externalities, market agents cannot attain these outcomes without some sort of external intervention. 18 If the government can address this problem costeffectively, it should do so.
In the context of positive externalities, like those implicated by the public good nature of information, the classic way for the government to correct this problem is by providing support for the good that is subject to market failure. 19 This support can correct the market's failure to provide the good at the socially optimal level by encouraging additional output.
Economic theory suggests that the government could subsidize either side of a two-sided market to correct the market failure. 20 The question of what form this subsidy should take is, however, uniquely complicated in the Internet context. The Internet is not just one good. Theory does not dictate whether the best way to correct the failure would be through government support for additional content, better content, additional Internet access, better Internet service, or some sort of combination. The answer to this question requires significant data to estimate the relative impact of each of these components on the market. Since this data does not currently exist, economic theory does not, in itself, offer clear guidance on how to best correct the market failure.
Yet as a practical matter, supporting Internet content could be extremely difficult. Previous federal efforts to support content, such as the Corporation for Public Broadcasting and the National Endowment for the Arts, have been relatively small-scale. But large-scale efforts would be needed to correct for externalities in the Internet market. Furthermore, while these programs have been arguably successful at promoting development in the targeted sector, the results have been controversial and continued funding is not assured. These same difficulties would likely extend to any effort to subsidize Internet content. 21 Network neutrality also supports content, but in a far less cumbersome way than a direct government subsidy. By protecting the revenues generated by Internet content providers, and preventing ISPs from extracting rents from applications developers and websites, net neutrality increases the incentives of content developers to invest. By contrast, eliminating net neutrality will allow ISPs to charge content developers fees for access to end-users. ISPs could charge content providers different prices for access, depending on an individual content provider's ability and willingness-to-pay. ISPs could, and likely would, set prices to extract maximum profits, capturing profits that would normally be realized by content providers. In other words, the profits that content providers previously earned from their products would be redirected to ISPs. In the absence of a market failure, this redirection of resources would simply be a wealth transfer, with no net impact on society. However, given the twin network and information externalities in the Internet market, this wealth transfer moves resources away from an easy-to-support side of the market (infrastructure) to a hard-to-support side of the market (content), heightening the difficulty of correcting the externalities affecting the Internet market.
The new ability of ISPs to extract rents from content providers would significantly alter market players' incentives to invest in the Internet market. Because ISPs would be able to extract rents from content providers, ISPs' returns from existing infrastructure would increase. It is possible that some ISPs may use a portion of this extra income to invest in new infrastructure; they could also charge their subscribers lower prices. Or they could distribute this additional revenue to shareholders. However, content providers would have higher costs, in the form of fees paid to various ISPs to access end-users across ISPs' private networks; as a result, content providers' returns on investment in Internet content would decrease.
A combination of economic theory and practical concerns suggest that the optimal way for government to address the market failure endemic in the Internet is through the twin approach of 1) network neutrality rules that support content by protecting an open Internet; and 2) government programs that directly support Internet infrastructure. While there is no unequivocal justification, grounded in pure economic theory, for directly subsidizing either side of a two-sided market, there is an important practical consideration at play as government funding for infrastructure is easier to implement than programs to support content. Whereas supporting Internet infrastructure is straightforward, 22 efforts to support content are likely to be quite difficult. For these reasons, a network neutrality regulatory regime, coupled with a government program to expand broadband access, are a strong set of complementary tools that would increase the long-term value of the Internet. 8 
Exceptions to the Rule
Improving Flexibility Without Undercutting Openness
Any good rule has reasonable exceptions. Rules governing an Internet regime should give private actors the correct incentives to continue to invest in the Internet, while also retaining flexibility to ensure that incentives to create new technologies remain appropriately high. The FCC's rules enshrining net neutrality on the entire network, while allowing exceptions for ISPs to regulate Internet traffic as part of "reasonable network management" and for sufficiently unique Internet content ("managed services") create this important flexibility.
The Google-Verizon proposal offers a commitment to net neutrality, with limited enforcement authority for the FCC and exceptions for "reasonable network management" and "additional or differentiated services. " These exceptions are appropriate and should be construed to forward the goal of maximizing the surplus generated by the Internet market. The current "best effort network" has allowed a wide variety of technologies to proliferate. The FCC should allow narrow, well-delineated exceptions to network neutrality policies if it believes that certain valuable technologies could not succeed on the best effort network. The exception must be narrow; otherwise, if every technology or service were defined as a "managed service," the exception would not only gut the purpose of network neutrality rules, but would also reduce incentives to invest in the open network.
One of the more controversial aspects of the Google-Verizon plan, and a key difference from the FCC's proposed rules, is an exemption for the wireless industry. It is unclear whether there is a sufficiently compelling economic reason why wireless and wired Internet should operate under different management rules. This differentiation may also create perverse incentives. Maintaining net neutrality on wired networks while eliminating it on wireless networks changes the incentives for investment in both platforms. This may lead to negative outcomes. In such a world, Internet content providers would prefer to deliver their content over neutral wired networks, and thus they would invest more of their resources in preparing content specifically for that type of network. ISPs, on the other hand, would find it more attractive to invest in wireless networks, where they could extract additional revenue from content providers. Because the Internet includes both content and infrastructure, changing the relative investment incentives risks creating two disparate networks (wired and wireless), neither of which would be as valuable to consumers as would be a single network. Enshrining net neutrality as law for both wired and wireless networks would prevent this fragmentation and encourage both content providers and ISPs to invest in the Internet marketplace, regardless of the type of network on which they run.
Although the wireless industry is currently growing more rapidly than the wired industry (Fig. 3) , this growth differential does not suggest that neutrality rules should treat wireless differently. Both wired and wireless Internet face capacity constraints and they both benefit from the existence of the other. Both also need new content to attract consumers to join them. The best way to address these issues is to create network neutrality rules that will incentivize content developers to produce 9 wireless as well as wired content. The rapid growth of wireless under the existing neutrality regime suggests that there is little need to further incentivize ISPs to invest more in infrastructure, especially when doing so would reduce returns for content providers. 23 There is a second key difference between the FCC's proposed rules and the Google-Verizon proposal: they offer different defaults. The Google-Verizon proposal would allow ISPs free reign to manage traffic unless or until the FCC receives a complaint. 24 This default puts the burden of proof on end-users or content-providers to show that an ISP has violated net neutrality in an actionable manner. The FCC's proposed rules, on the other hand, place the burden of proof on ISPs: if ISPs choose to discriminate, they must prove that their actions fit within an exception.
Given the significant uncertainty associated with allowing a price discrimination regime, the burden should fall on ISPs to explain how their practices fall within either the "reasonable network management" or "managed services" exception. Both of these exceptions should be well-defined and carefully circumscribed. Allowing ISPs to operate under a regime where there is a presumption in favor of their practices-such that small and under-capitalized firms and consumers are put in a position of having to affirmatively challenge ISP practices that breach neutrality-will create disincentives for content providers to enter the market.
There is some risk that net neutrality rules would prevent some beneficial technologies from developing-just as there is risk that prioritization would force some players out of the market who would have contributed important innovations. There is no Internet policy regime that would not create some potential negative effects on these technologies. However, the current "best effort network" has allowed a wide variety of technologies to proliferate. These technologies have been, and are being, created to run on the current Internet system. If the FCC believes that certain valuable technologies could not succeed on the best effort network, the FCC can choose to place these technologies into a "managed or specialized services" exception to the rule. The FCC, however, should narrowly construe this exception to include only technologies that cannot prosper over the best effort network. At the very least, such rules would ensure content is allowed to continue developing at the same speed as it has to date.
Allowing ISPs to manipulate traffic without needing to prove that their actions comport with net neutrality will create a great deal of market uncertainty. ISPs will have the power to set the new status quo, while complaints work their way through lengthy administrative and litigation processes. This uncertainty could have the effect of depressing investment in both content and infrastructure. While some degree of uncertainty is inherent in any rule that allows for exceptions, placing the burden on ISPs keeps the current, open Internet structure as the default. At the same time, carving out space for innovation on a case-by-case basis will provide a degree of balance between clarity and flexibility in the rule. 
Net Neutrality
Rules to Preserve the Economic Value of the Internet
Because of externalities particular to the Internet market, net neutrality rules established and enforced by the FCC can play an important role in ensuring efficient levels of investment in both Internet content and infrastructure. The current rapid expansion of the Internet industry does not weigh against the need for government protections; market failures can exist even in a thriving economic sector. Without net neutrality rules, these market failures will continue to reduce incentives to invest in the Internet market. 25 Most voices against net neutrality do not distinguish between types of investment (infrastructure versus content), and thus do not explore the fundamental problem of investment tradeoffs in the Internet market. Efficient amounts of investment in both infrastructure and content are necessary to maximize surplus from the Internet market. Given the relative ease of direct government support for investment in infrastructure as compared to content, enacting explicit net neutrality protections is the best way the government can address failures in the Internet market. Such a policy will keep money in the hands of content providers (who can then reinvest that wealth in more content), while simultaneously providing direct support to infrastructure. 26 This dual approach will help ensure appropriate amounts of investment are directed to both facets of the Internet.
Additionally, arguments that the Internet has thrived, thus far, without rules governing discrimination ignore the reality that since its inception, the Internet has operated and thrived under a de facto net neutrality regime. Currently, there are two threats to this status quo: the advent of Deep Packet Inspection and similar technologies that allow ISPs to segregate types of Internet traffic and price discriminate, and the D.C. Circuit's recent decision. These two developments, coupled with the market failures inherent in the Internet, make a strong case for the FCC to enact net neutrality rules now.
As for allowing carriers flexibility to deviate from the rule, the FCC must continuously weigh the benefits of flexibility against the social welfare gains generated by having clear rules in place. The FCC should balance these two goals as it moves forward in crafting narrow exceptions to an overall neutrality mandate. 
